The status of the ALICE experiment is presented. ALICE is the LHC experiment devoted to heavy ion collisions. Preparing for the first lead-lead run, foreseen in November 2010, ALICE is successfully collecting data in proton-proton collisions at the LHC since November 2009, exploiting the charateristics of the detector for its proton-proton physics program. First results are briefly reviewed with an emphasis on performance of its detector sub-systems.
data collection at the LHC.
The MB trigger requires a hit in the SPD or in either one of the VZERO counters; i.e. essentially at least one charged particle anywhere in 8 units of pseudorapidity. The MB trigger is complemented by the coincidence with the signals from two beam pick-up counters, one on each side of the interaction region. The SPD (the ITS innermost detector) surrounds the central beryllium beam pipe (3 cm radius, 0.23% of a radiation length) with two cylindrical layers (at radii of 3.9 and 7.6 cm, 2.3% of a radiation length) and covers the pseudorapidity ranges η < 2 and η < 1.4 for the inner and outer layers, respectively. VZERO counters consist of two scintillator hodoscopes. They are placed on either side of the interaction region at z = 3.3 m and z = -0.9 m. They cover the regions 2.8 < η < 5.1 and -3.7 < η < -1.7.
The integrated luminosity delivered to the four LHC experiments is shown in Fig. 1 . It is worthwhile to note that since beginning of July 2010 the luminosity at ALICE point of interaction has been reduced to keep the pile-up within the TPC less than 5%. The data collected so far for the different type of triggers are shown in Fig. 2 . Besides the discussed MB trigger (INT1B), a devoted trigger for the di-muon spectrometer (MUS1B) is in place. It requires, in addition to the MB trigger, at least 1 hit in three of the four triggering layers of the di-muon detector with some geometrical alignment request, corresponding currently to an effective cut of ∼ 0.5 GeV/c in transverse momentum of the selected tracks. Since the beginning of August a high-multiplicity trigger (SH1B), again based on the SPD and requiring at least 65 hits firing in the detector, has been activated. Section 2 of this paper highlights some key performances results. Section 3 presents some early physics results but with an emphasis on the detector capabilities which made them possible. A full overview of the first physics results is instead presented at this conference in [6] and the ALICE physics program for heavy ions in [7] .
II. PERFORMANCE
The Inner Tracking System (ITS) of ALICE consists of six silicon layers, the two innermost abovementioned pixel detectors (SPD), two layers of drift detectors (SDD) and two outer layers of strip detectors (SSD), which provide up to six points for each track. The design spatial resolutions of the ITS sub-detectors (σ rφ × σ z are: 12 × 100 µm quality cuts (basically a number of TPC clusters greater than 70) and having two points in the SPD. For each track, its impact parameter was estimated with respect to the primary vertex reconstructed without using this track. The resulting resolution is the convolution of the track-position and the primary-vertex resolutions. While the difference with the Monte Carlo shows that the residual misalignment is already below 10 µm, the resolution of 50 µm achieved at 2 GeV/c is critical. One of the main items of the ALICE physics program is the measurement of charm and beauty hadron production in Pb-Pb collisions. To measure the separation from the interaction vertex, of the decay vertices of heavy flavoured hadrons, requires a resolution on the distance of the closest approach to the vertex well below 100 µm.
The spread of the measured vertex position has been studied similarly using tracks reconstructed both in the TPC and the SPD and with the SPD only. The result is presented in Fig. 4 . The asymptotic limit estimates the size of the luminous region (∼ 30 µm for both projections) seen for the vertices reconstructed with tracks. The vertex resolution depends on the event multiplicity. It can be parametrized as 540 µm/(N SP D ) 0.45 in x and y and 550 µm/(N SP D ) 0.6 in z, where N SP D corresponds to the number of SPD tracklets (a tracklet is built by associating pairs of hits in the two layers of the SPD). These results show the ITS is operating close to its design parameters. The ITS via measurement of dE/dx in its strip and drift detectors provides particle identification. ALICE can therefore identify particles at very low momentum (< 500 MeV) as shown in Fig. 5 .
The TPC, 5 m long, is used to record charged particle tracks as they leave ionization trails in the Ne-CO 2 -N 2 gas. The ionization electrons drift up to 2.5 m to be measured on 159 pad rows. The position resolution is better than 2 mm. At the present level of calibration, the transverse momentum resolution achieved in the TPC is given by (
, with p T in GeV/c. For p T > 1 GeV/c the resolution was measured in cosmic muon events (comparing the momentum measured in the upper and lower halves of the TPC), for p T < 1 GeV/c the Monte Carlo estimate of σ(p T )/p T ≈ 1% has been cross-checked using the K 0 s invariant mass distribution which is shown in Fig. 6 . The calibration of the absolute momentum scale was further verified using the invariant mass spectra of Λ,Λ, K The separation achieved by the TPC is shown in Fig. 7 : despite the relatively low statistics it is wortwhile to highlight the clear identification of deuterons and tritium nuclei (and their anti-particles). This opens up the possibility for ALICE at LHC to successfully study in nuclei-nuclei collisions the formation of exotic hypernuclei, as reported this year by STAR at RHIC [8] .
The material budget of the detector has been mapped measuring the vertex of photon conversions as tracked by the TPC. The amount of material in the central part of ALICE is very low, corresponding to about 10% of a radiation length on average between the vertex and the active volume of the TPC. Such pattern is clearly visibile in Fig. 8 where the three different silicon detectors, the segmentation and the support structure of the TPC are precisely identified. The current simulation reproduces the amount and the spatial distribution of reconstructed conversion points in great detail, with a relative accuracy of a few percent. Such knowledge of the detector has been key to keep under control systematic uncertainties while measuring thep/p ratio.
The particle identification capabilities of ALICE are extended at higher momentum (up to 2.5 GeV/c for pions and kaons and up to 4 GeV/c for protons) by the TOF detector, a large (144 m 2 ) Multigap RPC array with resolution below 100 ps at current level of calibration. Its performance is shown in Fig. 9 , where the separation between the different hadrons is clearly visible, including deuterons. Preliminary spectra of identified positive hadrons, using the information from ITS, TPC and TOF are shown in Fig. 10 for data taken at √ s = 900 GeV. Despite it is still a preliminary result, this plot shows neatly the good understanding of sub-detectors and inter-calibration issues.
Other cross-checks have been exploited using different techniques to measure kaons spectra: charged kaons directly identified (using time of flight or dE/dx measurement) or via detection of their kink-decay topology and decay vertex reconstruction of K 0 s . Especially using the data collected at √ s = 7 TeV, identified spectra are expected to provide a baseline reference for the forthcoming measurements in lead-lead collisions.
III. FIRST PHYSICS RESULTS AND CONCLUSIONS
ALICE has already published physics results about charged particle multiplicity at √ s=0.9 [9] , 2.36 [10] and 7 [11] TeV. The ITS and TPC detectors, coupled with the discussed MB trigger, are at the basis of these results. The measured value at the highest energies are significantly higher than that obtained from current models and tunes. This fact may be interpreted as a good news for heavy ions physics: at LHC we could expect a hotter and dense medium in lead-lead collisions. Transverse momentum spectra of charged particles at √ s = 0.9 TeV [12] shown in Fig. 11 provided further insights about required Monte Carlo tuning: while it is possible to change some parameters to obtain one or two of the observed features it is more complicated to reproduce all observed characteristics. The full set of ALICE observables (including identified spectra for K 0 s , Λ, Ξ, φ) not only will help to tune Monte Carlo parameters, but will shed hopefully further light on our understanding of soft QCD.
ALICE studied also thep/p ratio [13] at √ s=0.9 and 7 TeV at mid-rapidity and 0.45 < p T < 1.05 GeV/c. Its results set tight limits on additional contributions to baryon-number transfer over very large rapidity intervals with respect to standard models. Experimentally, besides the precise mapping of material budget already discussed, this result is grounded on the excellent PID capabilities of the TPC in the specified momentum range, as shown in (the inset shows the measured ionization for tracks with 0.99< p <1.01 GeV/c with Gaussian fits to the data). Discussed tracking, momentum and PID performances are also at the basis of preliminary results related to J/Ψ spectra (using the forward muon spectrometer) and identification of open-charm mesons decays in the barrel shown respectively in Fig. 13 and 14 . The alignment procedure played also a key role: the width of the J/Ψ peak moved from an initial value of 240 MeV/c 2 to 95 MeV/c 2 with a target design resolution of 70 MeV/c 2 . In conclusion, during the first months of operation of the CERN-LHC, ALICE is taking data smoothly and with all its detectors in operation. At the time of the conference more than 700 millions of triggers were taken, with a recorded integrated luminosity of 10 nb −1 . Real collisions allowed to check if ALICE 'fits for purpose'. As shown, most sub-detectors are at or close to design parameters. The calibration, intercalibration and understanding of different detectors is in continuous progress.
The ALICE detector is now eagerly waiting for heavy ion collisions: the energy reached at LHC will allow the study of the Quark Gluon Plasma in a new domain. The physics analysis for proton-proton collisions is well under way with results already published for multiplicity, Bose-Einstein correlations [14] , p T spectra,p/p ratio and a wide range of analyses is on-going. The unique PID capabilities and low p T reach in ALICE are being exploited in forthcoming analyses.
